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? OMI Science Questions
SWOoMI

® Is the ozone layer recovering as expected ?

® What are the sources of aerosols and trace gases that
affect global air quality and how are they transported?

® \What are the roles of tropospheric ozone and aerosols
in climate change ?

What are the causes of surface UV-B change?
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Examples of OMI Data Products
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Ozone Monitoring Instrument

\ Ozone Monitoring Instrument
Instrument Imaging spectrometer
Spectral Range 270 - 500 nm
Spectral Resolution 0.45 - 0.63 nm
Spectral Sampling 0.15 - 0.30 nm
Spatial Resolution 13x24 km? (nadir)

Swath Width 2600 km

Mass 65 kg

Size 50cm x 40 cm x 35 cm
Power 66 W

Data rate 0.8 Mbps (average)
Spacecraft NASA EOS-Aura

Launch Date 15 July 2004

Orbit Sun synchronous, 13:30 hr
Altitude 705 km

Agencies NSO (NIVR), FMI

PI Institutes KNMI, FMI

OMI is the Dutch-Finnish contribution to the NASA EOS-Aura Mission
and is developed by an international consortium led by Dutch Space and TNO.



The Ozone Monitoring Instrument

OMI was designed and built by an
international consortium, lead by Dutch
Space and TNO-TPD




Heritage Instruments
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Heritage Instruments
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\ ~ 580 pixels ~ 780 pixels

flight direction
» 7 km/sec

viewing angle
.+ 57 deg

/24 km (binned & co-added)

A

4

13 km
2600 km
(2 sec flight))
Spectral range, resolution and sampling distances
Full Average Average
Total
Channel Ranae Performance Spectral Spectral
9 Range Resolution (FWHM) | Sampling Distance
uv-1 264 - 311 nm | 270 - 310 nm 0.63 nm 0.33 nm/pixel
uv-2 307 - 383 nm | 310 - 365 nm 0.42 nm 0.14 nm/pixel
VIS 349 - 504 nm | 365 - 504 nm 0.63 nm 0.21 nm/pixel
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Reflectance
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OMI measurement over De Bilt  April 2, 2005
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60 spectra of 1200 wavelengths every 2 seconds
1.3 million spectra per day
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Daily Global Coverage
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W Level 1B Products Gy
SWoMI T

¢ @ Earth VIS Swath
¢ @ Geolocation Fields

® OML1BRUG: Global Mode Earth radiances

i Time
for the UV-1 and UV-2 channels. 79 secondsinDay
] i SpacecraftLatitude
® OML1BRVG: Global Mode Earth radiances 79 spacecraftLongitude
for the VIS channel. H#| SpacecraftAltitude
] EarthSunDistance
® OML1BIRR: Solar Irradiance for all Fh Latitude
channels. B Longitude
. . #H SolarZenithAngle
® OMI1BCAL: Calibration product for all B SolarAzimuthAngle
Ch anne I S. ) ViewingZenithAngle

#H ViewingAzimuthAngle
#H TerrainHeight
# GroundPixelQualityFlags

@ OML1BRUZ: Spatial Zoom Mode Earth > G Data Fields
radiances for the UV-1 and UV-2 channels.

#H RadianceMantissa

#H RadiancePrecisionMantissa

® OML1BRVG: Spatial Zoom Earth radiances
for the VIS channel.

#H RadianceExponent
#H PixelQualityFlags

FH WavelengthCoefficient

#H WavelengthCoefficientPrecision

http://www.knmi.nl/omi

EDI WavelengthReferenceColumn


http://www.knmi.nl/omi
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Level 2 Data Products

Product Accuracy Remarks Product Accuracy Remarks
Total Ozone 2%::0.5% 5x1014::2x10%4
OMTO3, OMDOAO3 @SZA<75 NO2 background
; OMNG2, DOMING 20%::10% polluted
Ozone Profile 10%::5% Vertical _
OMO3PR o resolution ~6 km %1016 : 1x1016
SO2 .
0/fu++q0/ i polluted
Surface UVB 2%::1% In 30%::5% in OMS02 5%::1% volcanic
cloud-free non- L ‘o
Flux other conditions
polluted areas .
Use spatial/
Cloud Scattering For cloud OHMitlg little information temporal
Layer Pressure 50hPa::10 hPa | radiance fraction averages
OMCLDO2, OMCDR >50%
BrO - - -
Aerosol Optical | 20%::5% for OMHCHO little information
Thickness elevated smoke
OMAERUV, OMAERO or dust OCIO little information
OMOCLO
Albedo elevated smoke Reflectance 20/, wavelengths
OMAERUV, OMAERO or dust 330-500nm




Across Track Ground

Pixel Size [km]

Spatial Resolution

OMI Ground Pixel Size FWHM
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Spatial Zoom'’s

Mexico City
January 20, 2005

-

OMI measures one day a month in spatial
zoom.

Spatial zoom data have a spatial sampling
of 13x12 km? and a swath width of ~720

km M ™ T PR W T A . W

Some L2 products are not produced for
the spatial zoom days.

Orbit coverages can be viewed at http://
www.knmi.nl/omi/research/calibration/
instrument_status_v3/daily_reports/

M A
OMI 24x13 km?



http://www.knmi.nl/omi/research/calibration/instrument_status_v3/daily_reports/
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Row Anomaly

Row anomaly most probable
cause is an object blocking a
part of the nadir port.

The first effects of row anomaly
were seen in May 2008.

The row anomaly causes four
effects:

® Multiplicative radiometric error
(partly resolved)

® Spectral shift (resolved)

® Straylight from the Sun
entering the nadir port over
part of the orbit

® Straylight from the Earth

solar port

nadir port




Row Anomaly
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® L2 products respond OMI row anomaly
differently to the row T T e
anomaly. sof

@ Flag the affected ground | “
pixels in L1B and higher & s
products. 20;_

® Row anomaly pixels have 10§_Mected
been removed from L3 Affected (partial orbit)
data . OoH ‘ ‘éoloc‘) A ‘1A0(lJo‘o‘ ‘1‘5cl)vo‘ Az‘ocl)o‘o‘ ‘2‘5(130‘0 3A0(;o‘o‘

orbit number

http://www.knmi.nl/omi/research/product/rowanomaly-background.php

460



http://www.knmi.nl/omi/research/product/rowanomaly-background.php
http://www.knmi.nl/omi/research/product/rowanomaly-background.php

Data Usage

® Scientific Users

M

® Google Scholar 865 article hits for 2004-2010 KNMI/ NASA Forocastoalozone

® 265 in AGU papers, 110 in ACP, 49 in Elsevier Jouma|s4’

® Operational Users
® Ozone hole monitoring

® Air pollution monitoring

® NRT Users
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® NWP Centers (ECMWF, NOAA)
® Air quality forecasting
disc.sci.gsfc.nasa.gov
® Air traffic volcanic alerts (VAACs) www.temis.n|
omivfd.fmi.fi
®

UV-index warnings



http://www.temis.nl
http://www.temis.nl

OMI DATA M s ATA ALK oA od Lath \enie T ervvins Co

Vow arw haww R

OMI DATA PRODUCTS and DATA ACCESS
Mewn Detors enmg ON Gt Faans Mead BN 17000 T 0000 TR 10 LT LW Anae

DATA HILONGS

+ Docume o

Nwws

ot 10 OMI Science Tanen Methag sons Sebd sl S0 s O S0t T Sethaciaos, 0517 June, 2010 I
Presertators A svilabie o e KWW OM we @

Taom

— [Comvenin 3 aw
« FAQ Aot o OMS pwanh or 0N Osors B Ll 200 (Lawes 1) oata e
Jrov— 4= sdabin i Vervion ) tolerten o the MALA GIES OO0 webete

READWE ts
h-“-u-_u-mm“-mm—mua:
DOC wies B! Setaiy of T UM adiamend 203 fias Wes 4% Svatalie » T UW0 0 ata U s Sanie

Varvon B0 OM Lewwt 2. Lrve! 26, Loves) st Clmatology Praducts

B0t N & Duts Aciens
Lverl [ j....
ol Sown Product Devorpton
N plasis 1000 BN ™ :;B. "
amy LA L R T ) -
: : .

Ay
KOS LY Asces Optcow Depn

ouArELY OMALIVYG ALY [ind s Sesmeng Ao

0 40 o | st g e gy

http://disc.sci.gsfc.nasa.gov/Aura/data-holdings/OMI/index.shtml

Overrw sexe I

» 4 0 Map | Tewve A L MO e Ve Y ap SN uninae e iny snbiwet . LD C  Q

Tuday's satalibe sr gty mastaemerds are svalsiie armed 11 08 henrs GMT bor
L0 Aur b LaieBie ) patint dwtr Turipe wownd 12

Qally OMI tropaspheric NO2 (air pelivtion) ever
ather regions in the world

Ay aephabin oo e wen sne

OMI lerwel- 10 radiance and irvadiance data publicty refeased

O 13 O0etar J00T Dt OM Mwth-15 (Stce 0 Sadiics Suts T D Caletes
1 OM3 MW Pave Daas IMAIET SONCY 10 M ATRNAIRD et

e S can e abiaimad of e GLS DASC e
"e " Th e o poge
s w2

http://www.knmi.nl/omi/

- > LN - TR T R

m Tropospheric Emission Monitoring
- Internet Service @esa

Near-real time
User irwersory toem (9
data products Alr poliution moeitariag
* Naoges doude (NO, ¢ Global | Serrerhad Pobasin
e
* Acrosct Acroscd Ogocal Degsh | Acrased Index =
* Tropospheric ancee (10 x gl ckd
) Aaanr g TIW st
Toted coonc cobaxe * Boomaldchods (CH:0)

* Oead mloomatcs

——
* Losg cangs Kasapon
LV radies . laxoden

Assemnlatod hotal acvex » Oty LV indkes Ly
. LY el Quenoes SKLmugs
A LS
Coogk Ead Mugs
Suppert 1o Prosocel swebering Al Qualey 0 Ohind s
* Total aeonw 10 x oohuns | pomsdated | odeec bok
* Broosee monoode () Cantact
* Chinate-robaod gases
Rovtrictod scoom
Igxsghors NGO Suppert bs Aviation Comirel Il puses

" Mok e 0 and d)

. .
S AemaQ @ 17 @ .o

The TEMIS web wne s howand by ENMI The Nothwrbands pupe v sdified 20 Sptonder 2000

http://www.temis.nl/

- > & P9 0ap el P AN ge-Sen g ¢ Q

OMI VD Mome Page

Important information for OMI data wsers, Please, read more!
Upgrade of the receiving station hardware will be in 17-21

OM! Mais May 2010. Breaks in service are expected.
VID Man
Welcome to the ONI Very Fast Delivery web pages! OMI (Ozone
Products Monkeeing [eatrument) is a Dutch-Finnish satelite iatrument "':3'
measuring the total axone content of the atmosphere. This ste KNMI
FAQ provides formation about the current cxone and ultrawviclet (UV) )
Unks stuation over Mddle and North Ewrope. If you are new to ONI and
Feedback 23 products, it is recommended 10 start trowsing from the FAQ
Latest map section
n Google YR
Earth Latest UV Index map 17002010 D27 LTC
Disclaimer T S O
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Optical Design

EARTH

Telescope Pol. Scrambler [ Dichroic Field Mirror

Folding
Mirror




OMI CCD Detectors

OMI has 2 Frame Transfer CCDs of 780 rows by 576
columns.

Around the detector modules 10 kg of aluminum
shielding has been applied.

On the CCD 8 detector pixels are binned in the
across track direction into one ground pixel.

In the flight direction 1-4 CCD exposures are co-

added.
|HH| e

Detector temperature is -8 °C.




